The role of the QCD vacuum effects in high energy diffractive quark-quark and quark-antiquark scattering is studied with the Instanton Liquid Model. The special attention is given to the problem of formation of the soft Pomeron. We show that in the leading approximation in instanton density the C−odd instanton contribution to the diffractive amplitude is suppressed as 1/s compared to the C−even one.
The strong interaction processes in the Regge regime: s ≫ −t, i.e., collisions with large total center-of-mass energy and small momentum transfer, yield the main contribution to the hadronic cross sections at high energy. These processes are described successfully within the Regge phenomenology with the Pomeron exchange being dominating in this regime [1] . The Pomeron is treated as an effective exchange in the t channel having the vacuum quantum numbers and positive charge parity C = +1. Within the perturbative QCD, the pioneer calculations of the Pomeron properties were performed in Refs. [2] , what lead to the supercritical "hard" Pomeron violating the Froissart bound. Further, it was shown that the NLO corrections can change significantly this result obtained in the leading logarithmic approximation [3] . From the other point of view, it is natural to expect that the QCD dynamics at large distances and nontrivial structure of the QCD vacuum is relevant for such processes with small momentum transfer [4] . A fruitful ap- * Talk  given  at  the  International  Workshop  DIFFRACTION- proach is to try to reformulate the complicated QCD dynamics in terms of some effective theory which is easier to solve in a given regime. The convenient effective degrees of freedom at high energy are the Wilson path-ordered exponentials evaluated along the straight-line trajectories of colliding particles [5] [6] [7] [8] .
In this work, we consider the high energy diffractive quark-quark scattering using the Instanton Liquid Model (ILM) of the QCD ground state [9] [10] [11] in order to take into account nonperturbative effects in formation of the soft Pomeron. The similar situation was first analysed in Refs. [12] from a somewhat different point of view. The quark-quark scattering amplitude is expressed in terms of the vacuum average of the gauge invariant path-ordered Wilson exponential [5, 6, 13 ]
where the Wilson integral W kl mn reads
In Eq. (2), the corresponding integration path goes along the closed contour C: two infinite lines separated by the transverse distance b ⊥ and having relative scattering angle χ. We parameterize the integration path
with (v 1 v 2 ) = cosh χ and b = (0 , b ⊥ ) being the impact parameter in the transversal plane.
To calculate the amplitude (1) in the instanton background, we use the explicit expression for the instanton field
The averaging ... 0 over the nonperturbative vacuum consists in integration over the coordinate of the instanton center z 0 , the color orientation R ab and the instanton size ρ: dI = dR d 4 z 0 dn ρ , where the instanton size distribution dn ρ is chosen according to ILM as [9] dn ρ = n c δ(ρ − ρ c )dρ, n c ≈ 1f m −4 , ρ c ≈ 1/3f m. Evaluating the pathordered exponential Eq.(2) and averaging over all possible embeddings of SU c (2) into SU c (3) by using the relations from Ref. [14] we get (for further technical details, see Ref. [15] )
where the color correlation factor iŝ
The phases are defined as
with s
Here γ is the scattering angle in Euclidean space, whereas in the final expressions one must make a transition back to Minkowski space-time (see below). By means of the proper change of variables the energy dependence is trivially factorized
The differential cross section of the quarkquark scattering is expressed through the amplitude (5) as
Making analytical continuation to Minkowski space [16, 17] : γ → −iχ, one finds
where
In the asymptotic limit (sinh χ ∼ s , cothχ → 1) the result (14) coincides with that one found in Ref. [12] :
In the weak field limit we reproduce the one-loop single instanton results (see Ref. [15] ).
For the quark-antiquark scattering one can treat an antiquark with velocity v 2 as a quark moving backward in time with velocity −v 2 . As a result, the scalar product of velocities changes the sign (v 
The second terms in Eq. (14) and (16) correspond to the contribution of the C−odd amplitude.
The spin averaged total quark-quark cross section in the instanton-antiinstanton approximation reads (17) which is constant in the high energy limit. It is finite if the constraint instanton solution is used [18] . In Eq. (17), the only term corresponding to the C = +1 exchange, Pomeron, survives at asymptotics, while the C = −1 contribution (second term in Eq. (17)) is suppressed by the small factor ∼ m 2 /s. The leading C = −1 part of the scattering amplitude, odderon, will arise at higher orders in instanton density, which corresponds to diagrams like three nonperturbative gluon exchange. The growing part of the total cross section ∆σ∼ (n c ρ 4 c ) 2 ∆(t) ln s can arise only if inelastic quark-quark scattering in the instantonantiinstanton background is taken into account [12] .
It is important to note that the original Wilson exponential, Eq.(2), has essentially Minkowskian light-cone geometry whereas the instanton calculations of Wilson loop are performed in the Euclidean QCD. Mapping from Minkowski space to Euclidean one is possible since the dependence of the Wilson integral on the total energy s and transverse momentum squared t is factorized in Eqs. (11, 12) . At high energy, the amplitude is s−independent both in the perturbative and nonperturbative cases. At the same time, the t−dependence of the amplitude is naturally expressed through the nonperturbative instanton field.
